PAT-NO: 



JPO200O263770A 



DOCUMENT-IDENTIFIER: JP 2000263770 A 



TITLE: 



RECORDING APPARATUS 



PUBN-DATE: 



September 26. 2000 



INVENTOR-INFORMATION: 



NAME 



COUNTRY 



MAR AD A. KEIJI N/A 



ASSIGNEE-INFORMATION: 



NAME 



COUNTRY 



CANON INC N/A 



APPL-NO: J PI 1070539 
APPL-DATE: March 16. 1999 

INT-CL(IPC): B41J002/0I . B4IJO02/O5 . 1341.1002/51 . IM 1 .1002/485 



ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain high-quality images by forming dots to an approp riate position for a recording medium even 
when a set position of a recording head has an inclination error and an arrangement position of each nozzle is displaced in a main scanning 
direction. 

SOLUTION: A delay time memory means is provided for storing for each dot a delay time preliminarily set corresponding to each dot 
formation part of a recording head. Supply of dot formation pulses to each dot formation part (nozzle or the like) of the recording head is 
delayed on the basis of the delay time corresponding to each dot which is read out from the delay time memory means. A delay means 9B 
stores an inclination error caused when the recording head is set. Accordingly, dot outputs are outputted to the recording medium in a 
highly accurate slate without inclination errors. 

COPYRIGHT: (Q2000.JPO 



Document Identifier - DID (1): 

JP 2000263770 A 



11/10/05, EAST Version: 2.0.1.4 



DERWENT-ACC- 2000-642854 
iNO: 

DERWENT- 200062 
WEEK: 

( Or > 'RIGHT 2005 DERM FAT l\'FOR.\ I A TIGS L ID 

TITLE: Recording head tilt error counlermeasurc circuit for recording device has delay unit that delays output of dot 

formation pulse to dot formation portions, based on stored delay time 

PATENT-ASSIGNEE: CANON KKfCANO] 

PRIORITY-DATA: 1 999.1 P-0070539 (March 16. 1999) 

PATENT-FAMILY: 

PUB-NO PUB-DATE LANGUAGE PAGES MAIN-IPC 

JP 2000263770 A September 26. 2000 N/A 009 B4 1 J 002/01 



APPLICATION-DATA: 

PUB-NO APPL-DESCRIPTOR APPL-NO APPL-DATE 

JP2000263770A N/A 1999.1 P-0070539 March 16. 1999 

INT-CL (IPC): B4IJ002/OI. 1341.1002/05 . B41J002/485 . B4IJ002/5I 
ABSTRACTED-PUB-NO: JP2000263770A 

BASIC-ABSTRACT: 

NOVELTY - A recording head, provided with multiple dot formation portions, is made to move relatively with a recording medium. A dot 
formation pulse generation unit outputs a dot formation pulse to make the dot formation portions record on the recording medium, based 
on a preset dot formation command. A delay unit (9B) delays the dot formation pulse based on a delay time stored in a delay time 
memory. 

USE - For recording device e.g. ink jet printer. 

ADVANTAGE - Enables dot to be output to recording medium at highly precise condition and without tilt error. Eliminates need to install 
recording head in highly precise installation position, thereby simplifying installation of recording head and enabling productivity to be 
improved, leases adjustment of dot output to recording medium since delay time can be set up even if angular error is not measured. 
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Basic Abstract Text - A BTX ( I ): 

NOVELTY - A recording head, provided with multiple dot formation portions, is made to move relatively with a recording medium. A 
dot formation pulse generation unit outputs a clot formation pulse to make the dot formation portions record on the recording medium, 
based on a preset dot formation command. A delay unit (9R) delays the dot formation pulse based on a delay time stored in a delay time 
memory. 

Basic Abstract Text - A BTX (3): 

« 

ADVANTAGE - Enables dot to be output to recording medium at highly precise condition and without tilt error. Eliminates need to 
install recording head in highly precise installation position, thereby simplifying installation of recording head and enabling productivity to 
be improved. Eases adjustment of dot output to recording medium since delay time can be set up even if angular error is not measured. 

Basic Abstract Text - A BTX (4): 

DESCRIPTION OI ? DRAWING(S) - The figure is the block diagram of a recording head tilt error counlermeasure circuit. 

Title -TIX (I): 

Recording head tilt error counlermeasure circuit for recording device has delay unit that delays output of dot formation pulse to dot 
formation portions, based on stored delay-time 

Standard Title Terms -TTX (I): 

RECORD HEAD TIL T ERROR CIRCUIT RECORD DEVICE DELAY UNIT DELAY OU TPUT DOT FORMATION PULSE DOT 
FORMATION PORTION BASED STORAGE DELAY TIME 
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* NOTICES 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the recording apparatus which equipped the recording head with two or more 
ink regurgitation nozzles like the recording apparatus which equipped the recording head with two or more dot formation 
sections, for example, 3[Un k jet p rinter. 
[0002] 

[Description of the Prior Art] In the Inkjet printer, in order to aim at improvement in a throughput by recording two or more dots 
at once, two op oore nozzles are a ^nflPT 1 alnrw:t r ^rp enr jicijlflrly to the migration direction (a ma in scanning direction is 
called hereafter) of the printing recording head by carriage. Although proposal implementation of the thing with more various 
configurations with a detailed nozzJe than before is carried out arrangement and a design of each nozzle are made so that the 
dot group generally formed on a record medium at coincidence in the ink breathed out from each nozzle may intersect 
perpendicularly or be parallel to the rectangular door post or rectangular transversal frame of a record medium. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in case there is a limitation in the mechanical precision required of other 
mechanism elements which accompany a recording head and it and a recording head is included in the body of an ink jet 
printer, possibility that some inclination, i.e., a record medium, will stand and the inclination (a tilt error is called hereafter) to a 
frame or a transversal frame will arise to the proper arrangement location of a recording head is high. 
[0004] If the record actuation usual in this condition is performed, the following gaps (Dgap) will arise between the nozzle back 
located to the **** direction of carriage among the nozzles located in the both ends in nozzle **** prepared in the recording 
head, and the nozzle located ahead. 

[0005] Dgap=Lhead xSin thetaLhead : Distance spacing theta of the nozzle of both ends: Since it became distortion of the 
image to the direction of vertical scanning of a recording head with which such a tilt error is formed by inclining, it would 
appear and degradation of image quality would be caused, high degree of accuracy was required by arrangement of a head in 
the former, and this had caused increase of product cost 

[0006] This invention aims at offer of the recording device which can form a dot in a proper location to a record medium, and 
can form a quality image, though it was made paying attention to the technical problem of the above-mentioned conventional 
technique, the tilt error occurred in the installation location of a recording head and the gap has arisen in each dot formation 
location to the main conveyance direction. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention has the following 
configurations. 

[0008] Namely, by invention according to claim 1 having the recording head which comes to arrange two or more dot formation 
sections which form a dot to a record medium, and moving this recording head and record medium relatively A time delay 
storage means to be the recording device which formed the record image in the migration direction, and to memorize the time 
delay beforehand set up corresponding to said each dot formation section for every dot, A dot formation pulse generating 
means to generate the dot formation pulse for performing record actuation based on a predetermined dot formation command 
signal in each dot formation section of said recording head, It is characterized by having a delay means to delay supply of the 
dot formation pulse over each dot formation section of a recording head, based on the time delay corresponding to each dot 
read from said time delay storage means. 

[0009] Invention according to claim 2 is set to invention of the claim 1 above-mentioned publication. Said delay means The dot 
formation pulse sent out from a predetermined record data forwarding means is inputted. When the time delay corresponding 
to each dot formation section has passed since the time of the dot formation pulse reception, while a dot formation command 
signal is sent out to a dot formation pulse generating means, respectively It is characterized by said dot formation pulse 
generating means supplying a dot formation pulse to each dot formation section of a recording head according to the dot 
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formation command signal sent out from a delay means. 

[0010] invention according to claim 3 - invention of the claim 2 above-mentioned publication - setting - said delay means - 
the time of dot formation pulse reception - a time check - the time check which starts actuation - with a means the time delay 
read from said time delay storage section, and said time check - with the comparator in comparison with the measurement 
time amount measured by the means the time of said time delay and measurement time amount being in agreement - said 
time check - the time check by the means, while stopping actuation and resetting measurement time amount the time check 
which outputs a timing control signal for a dot formation command signal to said dot formation pulse generating means - it has 
a control section of operation and said dot formation pulse generating means is characterized by generating said dot formation 
pulse in response to said dot formation command signal. 

[0011] Invention according to daim 4 is characterized by having a time delay setting means to set up above-mentioned claim 1 
thru/or the time delay which should be stored with said time delay storage means, in invention of a publication 3 either. 
[0012] The inside of the dot formation section to which invention according to claim 5 is located in the both ends in the dot 
formation section of plurality [ recording head / said ] in invention of the claim 4 above-mentioned publication, Distance spacing 
to which other dot formation sections are made into the criteria dot formation section from the dot formation section located in 
the record direction back, and said time delay setting means results in other dot formation sections from said ****** dot 
formation section, It is characterized by having an operation means to compute said time delay based on the relative- 
displacement rate in record actuation with the angle error of the actual arrangement location to the proper arrangement 
location of a recording head, and said recording head and record medium. 

[0013] It is characterized by the ability of invention according to claim 6 to change into any value the time delay which said 
time delay setting means should store in a time delay storage means by the alter operation by the input means in invention of 
the claim 4 above-mentioned publication. 

[0014] Invention according to claim 7 is characterized by above-mentioned claim 1 thru/or said recording head coming to 
arrange two or more dot formation sections on the same straight line in invention of a publication 6 either. 
[0015] It is characterized by the thing [ in / in invention according to claim 8 / above-mentioned claim 1 thru/or round trip / in / 
in / 7 either / invention of a publication / in said recording head / a main scanning direction / actuation ] for which record 
actuation is performed at least at the time of ****. 

[0016] Invention according to claim 9 is characterized by said recording head being the thing which makes the ink in each 
nozzle generate air bubbles, and makes ink breathe out with the pressure of the air bubbles above-mentioned claim 1 thru/or 
by adding heat energy in invention of a publication 8 either. 
[0017] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on drawing 1 thru/or 
drawing 7 . 

[0018] Drawing 1 is the block diagram showing the outline of the control-system circuit of this operation gestalt, and among 
drawing, one is CPU which operates various operations, distinction, generation of a pulse, control, etc., and functions as an 
operation means, a dot formation pulse generating means, and a time delay setting means. ROM to whi ch 2 comes to store 
the control program performed by said CPU1, RA M to which 3 perf orms temporary storing of data etc., and 4 are the inpu t 
units fonngutting various commands, data, etc. into said CPU1. 

[0019] Moreover, 6 js a carriage motor (hr — nfnr ) which drives the carriage held possible [ reciprocation ] along the direction 
(main scanning direction) which is parallel to the transversal frame of the record-medium frame supplied to a platen, and is 
driven with the driving signal outputted from Motor Dri ver 5 accor ding to the control signal from said CPU1 while it holds a non- 
illustrated recording head removable. Moreover , 8 is a line-feed motor (LF motor) made to move a record medium in the 
direction which intersects perpendicularly with said main scanning direction, and is driven with the driving signal outputted from 
Motor Dri ver 7 according to the control sign al from CPU1. 

[0020] H is a heater for i n k regurgit ation for making ink br eathe out from the nozzle for ink regurgitation prepared in said 
recordingTiead, and this heater H for ink regurgitation has become a drive ******** thing by the below-mentioned heater 
mechanical component 9. This heater mechanic a [component 9 is equipped with heat pulse generating ci rcuit 9A which 
outputs a heat pulse to the heater for regurgitation, a nd tilt-error cure circuit 9B for amending the tilt errorofthe stowed 
positidPhofa recording neaa — 

[0021] In addition, the xecording head in this operation gestalt has the nozzle of N individual arranged on the straight line . By 
[ which supply the dot formation pulse (a heat pulse is called hereafter) of dedication respectively, and heats the ink in a 
nozzle at each heater ] being outputted from the heater mechanical component 9 to the heater for ink regurgitation formed in 
each nozzle Ink is made to generate air bubbles, it has become the thing it was made to make ink breathe out from a nozzle 
with the pressure of the air bubbles and which adopted the so-called Bubble Jet, and record actuation is performed only at the 
time of **** of carriage. 

[0022] moreover, the nozzle located most in back in the **** direction (the record direction) of carriage among the nozzles 
located in the both ends in two or more nozzles prepared in a recording head with this operation gestalt - a criteria nozzle (the 
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• . 1st nozzle) - carrying out - other nozzles - a criteria nozzle to a relative distance - smallness - it is defined as the 2nd - the 
Nth nozzle one by one from the thing in a location. 

[0023] Drawing 2 is the block diagram showing said whole inclination (^^^itcuiLSBuConfiguration. 

[0024] Like illustration, it is made to perform delay processing by the after-generation circuits 102,103-ION and the heat pulse 
regenerators 132, 133-1 3N by inclination cure circuit 9B in this operation gestalt to heat pulses [other than the heat pulse for 
the 1st nozzle / 122.123-12N J (the heat pulse for delay is called hereafter) each among the heat pulses generated from said 
heat pulse generating circuit 9A by control of CPU1. In addition, said heat puls e-regenerator 9 B-2a nd said heat pulse 
generating circuit 9Ac onstitute a dot formatio n pulse generating m^ hfTfrvsiTpp^ra^dot formationpulse meat puissrto the 
heater of each nozzle in a recording head. " 
[0025] Except the time delay set up also in which heat pulse for delay, since the operation of the after-generation circuit nine 
B1 and heat pulse-regenerator 9 B-2 to each heat pulse for delay is common, it takes each circuit nine B1 and 9 B-2 to the 
heat pulse for the 2nd nozzle for an example, and explains the configuration here. 
[0026] First the after-generation circuit 102 is explained based on drawing 3 . 

[0027] The register 202 which memorizes the time delay data D1 (refer to drawing 5 ) with which this after-generation circuit 
102 is sent out from CPU1 through bus lines, such as the data (DATA) bus 12 and the address (ADDRESS) bus 13, 
(Register), the time check which will be reset if it will be set if assertion of the heat pulse 122 for delay is detected, and 
assertion of the completion signal 1 12 of delay is detected - with SR the flip-flop (SRFF) 205 as a control section of operation 
count enabling / disabling is controlled by this SRFF205 - having - a clock (CLOCK) - the counter (Counter) counted up 
synchronizing with 1 1 - with 203 the address decoder (Address Decoder) which decodes the address and supplies a write 
enable signal to a register 205 - with 201 It consists of comparators (Comparator) 204 which compare the delay setup time 
21 1 of a register (Register) 202 with the time amount measurement result 212 of a counter 203. The output of a comparator 
204 is inputted into the latter heat pulse regenerator 132. 

[0028] Moreover, the configuration of the heat pulse regenerator 132 is shown in drawing 3 . 

[0029] This heat pulse regenerator 132 The data (DATA) bus 12, The register 302 which memorizes the heat pulse enabling 
time data D2 (refer to drawing 5 ) sent out from CPU1 through the bus line of address (Address) bus 13 grade (Register), 
count enabling / disabling is controlled by SRFF305 - having - a clock (CLOCK) - the counter (Counter) counted up 
synchronizing with 1 1 - with 303 The address decoder 301 which decodes the address and supplies a write enable signal to a 
register 302, The comparator 304 which compares the heat pulse enabling setup time of a register 302 with the time amount 
measurement result 312 of a counter 303, the output (dot formation command signal) of said after-generation circuit 102 
established in the preceding paragraph - it will be set if assertion of 1 12 is detected, and it consists of SRFF(s)305 which will 
be reset if assertion of a comparator 304 is detected. 

[0030] Next, a receiving-heat pulse 122 after-generation circuit 102 and for heat pulse-regenerator 132 delay insertion 
constituted as mentioned above operation is explained with the timing chart of drawing 5 . In addition, all the signals shown in 
this timing chart are high (high) active signals. Moreover, SRFF205 serves as count enabling in the state of a set and, as for 
the counter 203 of the after-generation circuit 102, SRFF205 is reset in the state of reset Moreover, SRFF305 serves as count 
enabling in the state of a set, and, as for the counter 303 of the heat pulse regenerator 132, SRFF305 is reset in the state of 
reset. 

[0031] Moreover, a time delay D2 is stored in the register 202 of the after-generation circuit 102, and the heat pulse enabling 
" ^ £\A-aTV time amoun t D2 is beforehand stored in the register 302 of the heat pulse regenerator 132. The t ilt error of the recording h ead 
lich Ji is the value _which the user inp uts beforehand with the input unit 4, and was equipped with this value is measure d, 
and , as for these time delays D1 and D2 f is inputted according to that tilt error. H ere, the tilt error of a recording head mea ns 
the include angle of the arrangement direction of the nozzle of a recording head, and the direction of vertical scan ning to 
ma ke, and the condition (condition that a tilt error is 0 times) that the direction and the direction of vertical scanning in which 
cU-^l the nozzle of a recording head was arranged were in agreement will be in the proper arrangement condition of a nozzle. 
j^S*** [0032] When the tiltj orror theta to the direction of vertical scanning of a recording head is measured beforehan d, as shown in 
JjfrttAfr*** drawjn g 6 . ^© time delay Tdeley from the 1st heat pulse 50N [ for delay ] heat pulse (= D1) is computed as follows. 
0 [0033] Tdeley=(d x Sin theta/v) x (N-1 ) 

Here, d shows spacing from a criteria dot to the 2nd dot (refer to drawing 7 ), and v expresses the **** rate of a **** head. 
[0034] If the heat pulse 122 for delay will be in heat enabling state, i.e., yes, in the after-generation circuit 102, SRFF205 will 
be in a set condition and a counter 203 will start count-up synchronizing with a clock 11 (un-illustrating). If the output 212 of a 
counter 203 serves as D1 , when it judges that a comparator 204 is equivalent to the output 21 1 of the register 202 which has 
memorized the delay setup time D1 and the output 1 12 of a comparator 204 becomes yes, SRFF205 will be reset and a 
counter 203 will also be reset For this reason, the output 212 of a counter 203 is set to 0, the output 21 1 of the register 202 
which has memorized the delay setup time D1 becomes less equivalent, and the output 1 12 of a comparator 204 serves as a 
low (Low). 

[0035] Next, in the heat pulse regenerator 132, if the output 1 12 of the comparator 204 of the after-generation circuit 102 
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becomes yes, SRFF305 will be in a set condition and a counter 303 will start count-up synchronizing with a clock (un- 
illustrating) (if a dot formation command signal is outputted). 

[0036] If the output 312 of a counter 303 serves as D2, it will judge that a comparator 304 is equivalent to the output 31 1 of the 
register 302 which has memorized heat pulse enabling time amount, and will judge that a comparator 304 is equivalent to the 
output 31 1 of the register 302 which has memorized the heat pulse enabling time amount D2, and the output 314 of a 
comparator 304 will be carried out to yes. Since SRFF305 is reset and a counter 303 is also reset when the output 314 of a 
comparator 304 becomes yes, the output 312 of a counter 303 is set to 0, the output of the register 302 which has memorized 
heat pulse enabling time amount becomes less equivalent, and the output of a comparator 304 serves as a low. 
[0037] The signal outputted by delaying the heat pulse 122 for delay for time delay T 401 minutes by making the output 152 of 
SRFF305 of the heat pulse regenerator 132 into the completion heat pulse of delay insertion here is generated. 
[0038] Therefore, as shown in drawing 7 (a), even if it is the recording head arranged by theta whenever [ tilt-angle ] to the 
subactuation direction according to this operation gestalt, the dot actually outputted to a record medium is formed in the 
condition which amended theta whenever [ said tilt-angle ] as shown in drawing 7 (b), i.e., the array which is in agreement with 
the direction of vertical scanning. 

[0039] In addition, although the time delay was computed by measuring the tilt error theta of a recording head beforehand, 
inputting this into CPU1 with other data (the rate data v, distance data d) in the above-mentioned explanation, and calculating 
here It inclines to the subactuation direction of a recording head, theta when unknown From an i nput unit 4, set some kinds of 

time delays as the after-g eneration circuit 102 and the hg atPAUggt^ 132. and record"achjation IS ac tgatty 

performedTifis also possible in the above-mentioned operation gestalt to set up a proper time delay because the dot train 
formed maKes a user choose the time delay of a condition near in parallel to the transversal frame of a record medium or a 



[0040] Moreover, although the above-mentioned operation gestalt explained taking the case of the recording device which 
performs record actuation only at the time of migration in the **** direction of a recording head, this invention is applicable 
even if it is in the recording device which adopts the so-called both-directions recording method which was made to perform 
record actuation also at the time of double-acting actuation. Especially this invention is not limited to the above-mentioned 
operation gestalt that what is necessary is just to make it this prepare separately the inclination cure circuit shown for example, 
with the above-mentioned operation gestalt by the object for **** record, and the object for double-acting record. In this case, 
what is necessary is using as a criteria nozzle the nozzle located most in back (it sets in the **** direction and is most the front) 
in the direction of double action among each nozzle of a recording head, i.e., the Nth nozzle, and making it just make it 
delayed by the time delay which set up the heat pulse to other nozzles according to distance spacing from a criteria nozzle. 
[0041] (in addition to this) This invention is applicable not only to the recording device of an ink jet method but wire dot matrix 
printing and any recording devices which perform record actuation per dot in addition to this again. Moreover, ink is made to 
generate air bubbles with heat energy as shown in the above-mentioned operation gestalt also in an ink jet method, a 
piezoelectric device can be used into the ink passage of not only the so-called Bubble Jet that makes ink breathe out with the 
pressure of the air bubbles but an ink head, and this invention can be applied also to the thing which makes ink breathe out by 
the drive of the piezoelectric device. 

[0042] However, in the above Bubble Jet since the change of state of ink is made to occur with heat energy, such as an 
electric thermal-conversion object and a laser beam, the effectiveness which was excellent in the recording device can be 
brought about That is, according to this method, the densification of record and highly minute-ization can be attained. 
[0043] About the typical configuration and typical principle, what is performed using the fundamental principle currently 
indicated by the U.S. Pat No. 4723129 specification and the 4740796 specification, for example is desirable. Although this 
method is applicable to both the so-called mold on demand and a continuous system On the electric thermal-conversion object 
which is especially arranged corresponding to the sheet and liquid route where the liquid (ink) is held in the case of the mold 
on demand By impressing at least one driving signal which gives the rapid temperature rise which supports recording 
information and exceeds nucleate boiling Since make an electric thermal-conversion object generate heat energy, the heat 
operating surface of a recording head is made to produce film boiling and the air bubbles in the liquid (ink) corresponding to 
this driving signal can be formed by one to one as a result it is effective. A liquid (ink) is made to breathe out through opening 
for regurgitation by growth of these air bubbles, and contraction, and at least one drop is formed. If this driving signal is made 
into the shape of a pulse form, since growth contraction of air bubbles will be performed appropriately instancy; the 
regurgitation of a liquid (ink) excellent in especially responsibility can be attained, and it is more desirable. As a driving signal 
of the shape of this pulse form, what is indicated by the U.S. Pat. No. 4463359 specification and the 4345262 specification is 
suitable. In addition, if the conditions indicated by the U.S. Pat. No. 4313124 specification of invention about the rate of a 
temperature rise of the above-mentioned heat operating surface are adopted, further excellent record can be performed. 
[0044] As a configuration of a recording head, the configuration using the U.S. Pat. No. 4558333 specification and U.S. Pat. 
No. 4459600 specification which indicate the configuration arranged to the field to which the heat operation section other than 
the combination configuration (a straight-line-like liquid flow channel or right-angle liquid flow channel) of a delivery which is 
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indicated by each above-mentioned specification, a liquid route, and an electric thermal-conversion object is crooked is also 
included in this invention, tn addition, the effectiveness of this invention is effective also as a configuration based on JP.59- 
138461 f A which indicates the configuration whose puncturing which absorbs the pressure wave of JP,59-123670,A which 
indicates the configuration which uses a common slit as the discharge part of an electric thermal-conversion object to two or 
more electric thermal-conversion objects, or heat energy is made to correspond to a discharge part Namely, no matter the 
gestalt of a recording head may be what thing, it is because it can record now efficiently certainly according to this invention. 
[0045] Furthermore, this invention is effectively applicable also to the recording head of the full line type which has the die 
length corresponding to the maximum width of the record medium which can record a recording device. As such a recording 
head, any of the configuration which fills the die length with the combination of two or more recording heads, and the 
configuration as one recording head formed in one are sufficient. 

[0046] In addition, this invention is effective also when the thing of a serial type like an upper example also uses the recording 
head fixed to the body of equipment, the recording head exchangeable chip type to which the electric connection with the body 
of equipment and supply of the ink from the body of equipment are attained by the body of equipment being equipped, or the 
recording head of the cartridge type with which the ink tank was formed in the recording head itself in one. 
[0047] Moreover, as a configuration of the recording device of this invention, since the effectiveness of this invention can be 
stabilized further, it is desirable to add the regurgitation recovery means of a recording head, a preliminary auxiliary means, 
etc. If these are mentioned concretely, a preheating means to heat using the capping means, the cleaning means, the 
pressurization or the suction means, the electric thermal-conversion object, the heating elements different from this, or such 
combination over a recording head, and a reserve regurgitation means to perform the regurgitation different from record can 
be mentioned. 

[0048] Moreover, although only one piece was prepared also about the class thru/or the number of a recording head carried, 
for example corresponding to monochromatic ink, corresponding to two or more ink which differs in an others and record color 
or concentration, more than one may be prepared the number of pieces. That is, although not only the recording mode of only 
mainstream colors, such as black, but a recording head may be constituted in one as a recording mode of a recording device 
or the paddle gap by two or more combination is sufficient, for example, this invention is very effective also in equipment 
equipped with at least one of each of the full color recording mode by the double color color of a different color, or color 
mixture. 

[0049] Furthermore, in addition, in this invention operation gestalt explained above, although ink is explained as a liquid It is 
ink solidified less than [ a room temperature or it ], and what is softened or liquefied at a room temperature may be used. Or by 
the ink jet method, since what carries out temperature control is common as a temperature control is performed for ink itself 
within the limits of 30 degrees C or more 70 degrees C or less and it is in the stabilization regurgitation range about the 
viscosity of ink, ink may use what makes the shape of liquid at the time of use record signal grant. In addition, in order to 
prevent the temperature up by heat energy positively because you make it use it as energy of the change of state from a solid 
condition to the liquid condition of ink, or in order to prevent evaporation of ink, the ink which solidifies in the state of neglect 
and is liquefied with heating may be used. Anyway, ink liquefies by grant according to the record signal of heat energy, and 
this invention can be applied also when using the ink of the property which will not be liquefied without grant of heat energy, 
such as that by which liquefied ink is breathed out, and a thing which it already begins to solidify when reaching a record 
medium. The ink in such a case is good for a porosity sheet crevice or a through tube which is indicated by JP,54-56847,A or 
JP t 60-71 260,A also as liquefied or a gestalt which counters to an electric thermal-conversion object in the condition of having 
been held as a solid. In this invention, the most effective thing performs the film-boiling method mentioned above to each ink 
mentioned above. 

[0050] Furthermore, in addition, as a gestalt of this invention ink jet recording device, although used as an image printing 
terminal of information management systems, such as a computer, the gestalt of the reproducing unit combined with others, a 
reader, etc. and the facsimile apparatus which has a transceiver function further may be taken. 
[0051] 

[Effect of the Invention] If it is in the recording device of this invention as explained above It has a time delay storage means to 
memorize the time delay beforehand set up corresponding to each dot formation section beforehand prepared in a recording 
head for every dot. Since it was made to delay supply of the dot formation pulse over each dot formation section of a recording 
head based on the time delay corresponding to each dot formation section read from this time delay storage means, By 
making the tilt error produced for said delay means at the time of recording head wearing memorize, a dot can be outputted in 
the highly precise condition that there is no tilt error to a record medium, and a high-definition image can be obtained. For this 
reason, it is lost that high degree of accuracy is required in the stowed position of a recording head, the wearing process of a 
recording head is simplified, and productivity improves sharply. 

[0052] Moreover, by establishing an operation means to compute a time delay based on the relative-displacement rate of 
distance spacing which results in other dot formation sections, the angle error of the actual arrangement location to the 
optimal-location-and-allocation location of a recording head, and a recording head and a record medium from the dot formation 
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section in a recording head, even if it does not measure an angle error, the time amount which should delay a dot certainly can 
be set up and the dot output to a record medium can be amended more easily. 



[Translation done.] 
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